Single nucleotide polymorphisms (SNPs) located in the PPARα/δ/γ genes that have been previously found to be significantly associated with human disease or a condition were also found to alter the genes punitive transcriptional factor binding sites (TFBS). Two alleles (C/G) of the PPARα SNP (rs1800206) were found to generate 7 common and 8 unique punitive TFBS. One of the unique TFBS created by the minor G (0.02) allele is for the T-Box 4 (TBX4) transcription factor which is associated with heritable pulmonary arterial hypertension. Two alleles (A/G) of the PPARδ SNP (rs2016520) were found to generate 20 unique punitive TFBS while the two alleles (C/G) of the PPARδ SNP (rs9794) were found to generate 11 common and 11unique punitive TFBS. The alleles of the PPARγ SNPs (rs10865710, rs12629751, rs709158, rs1805192 and rs3856806) were found to generate 15, 12, 16, 2 and 21 common and 9, 4, 12, 4 and 7 unique punitive TFBS, respectively. These changes in TFBS are discussed with relation to alterations in gene expression that may result in disease or change in human condition.
Introduction
The peroxisome proliferator-activated receptors (PPARs) are ligand-activated transcriptional factors (TFs) that regulate many genes in cell differentiation and various metabolic processes including lipid and glucose homeostasis. They are nuclear hormone receptors belonging to a steroid receptor superfamily that include estrogen, thyroid hormone, vitamin D3 and glucocorticoid receptors [1] [2] [3] . The PPAR isotypes, PPARα, PPARβ/δ and PPARγ are derived from Table 1 . PPARα/δ/γ genes whose SNPs have been shown to be associated with disease or sickness. Listed are the genes and NCBI reference sequence; their chromosome location as well as the SNP genome position and gene location; SNPs, their alleles and mutations; disease or condition associated with the SNP as well as the ethnic group. See references for information related to the disease/condition. MAF is minor allele frequency. 
00206) has been associated with variation in lipid serum levels in Caucasian and
Indian populations [38] [39] , hypertriglyceridemia risk, dyslipidemia risk and low-density lipoprotein-cholesterol risk in Han Chinese [10] [11] [16] . The two alleles (C/G) of the SNP generates seven conserved punitive TFBS between the alleles while the common C allele generates an additional six unique TFBS and the minor G allele generates two unique TFBS (Table 2) . Of the minor G allele TFBS, the TBX4 transcription factor is associated with the disease heritable pulmonary arterial hypertension [40] , which may in part be responsible for the variation in lipid serum levels and disease risks found to be significantly associated with the this SNP.
The PPARδ gene is expressed in high levels in liver, kidneys, cardiac and skeletal muscle, adipose tissue, brain, colon and vasculature [41] . One of its SNPs Conserved  7  0  11  16  21  16  2  20   Major  unique  6  12  11  9  12  12  6  8   Minor  unique  2  8  0  6  4  1  4  8 (rs2016520) has been associated with obesity risk and intracerebral hemorrhages while a second SNP (rs9794) has been found to be associated with hypertriglyceridemia and obesity in Han Chinese [9] [14] [17] . The two alleles (A/G) of the rs2016520 SNP does not generate any conserved punitive TFBS between the alleles while the common A allele generates twelve punitive unique TFBS and the minor G alleles generates eight punitive unique TFBS (Table 2) . Of the common A allele TFBS, the NEUROD2 transcriptional regulator is implicated in neuronal determination and the OLIG3 TF which promotes formation and maturation of oligodendrocytes, especially within the brain could in part be associated with obesity risk and intracerebral hemorrhages (Supplement). The second SNPs (rs9794) has been associated with hypertriglyceridemia and obesity risk in Han
Chinese [10] [11] [17] . The two alleles (C/G) of the rs9794 SNP generates eleven conserved punitive TFBS between the alleles while the common C allele generates eleven unique punitive TFBS and the minor G allele generates no unique TFBS (Table 2) . Of the common C allele TFBS, the GCM1 and 2 TFs bind to the trophoblast specific element 2 (TSE2) of the aromatase gene enhancer and act as a master regulator of parathyroid development, respectively (Supplement).
The deletion of these TFBS caused by the minor G allele for these two TFs could in part be associated with hypertriglyceridemia and obesity risk in Han Chinese
[10] [17] .
The PPARγ gene is expressed at high levels in adipose tissue, lipid storage, glucose metabolism as well as the transcriptional regulation of genes involved in these metabolic processes [42] . One of its SNPs (rs10865710) has been associated with obesity risk, systemic sclerosis and low-density lipoprotein-cholesterol in
Han Chinese [9] [13] [16] . The two alleles (C/G) of this SNP generates sixteen conserved punitive TFBS between the alleles while the common C allele generates nine unique punitive TFBS and the minor G allele generates six unique TFBS ( Table 2 ). Of the common C allele unique punitive TFBS, the POU2F2
TFBS is found in immunoglobulin gene promoters and its absence from the mi- A second PPARγ gene SNP (rs12629751) has been associated with osteoarthritis in southeast Chinese [12] . The two alleles (C/T) of this SNP generates twenty-one common punitive TFBS between the alleles while the common C allele generates twelve unique punitive TFBS and the minor T allele generates four unique TFBS (Table 2 ). Of the common C allele unique TFBS, the NKX3-2 TFBS occurs whose TF is a repressor that acts as a negative regulator of chondrocyte maturation which may in part be responsible for the association of this SNP with osteoarthritis (Supplement).
A third PPARγ gene SNP (rs709158) has been associated with low-density lipoprotein-cholesterol in Han Chinese [16] . The two alleles (A/G) of this SNP generates sixteen common punitive TFBS between the alleles while the common A allele generates twelve unique punitive TFBS and the minor A allele generates one unique TFBS (Table 2) . Of the common A allele unique TFBS, the HOXC11 TFBS whose TF also binds to a promoter element of the lactase-phlorizin hydrolase gene which may in part be associated with low-density lipoprotein-cholesterol in Han Chinese [43] (Supplement).
A fourth PPARγ gene SNP (rs1805192) has been associated with hypertriglyceridemia, dyslipidemia and low-density lipoprotein-cholesterol in Han Chinese [10] [11] [16] . The two alleles (C/G) of this SNP generates two common punitive TFBS between the alleles while the common C allele generates six unique punitive TFBS and the minor G allele generates four unique TFBS (Table 2) . Of the common C allele unique TFBS, the ERS2 TFBS whose TF is expressed in many tissues including pulmonary epithelial cells and the MEF2C TFBS generated by the minor G allele whose transcriptional activator controls cardiac morphogenesis and myogenesis, and is also involved in vascular development are in part responsible for hypertriglyceridemia, dyslipidemia, low-density lipoprotein-cholesterol in Han Chinese (Supplement).
A fifth PPARγ gene SNP (rs3856806) has also been associated with hypertriglyceridemia, dyslipidemia and low-density lipoprotein-cholesterol in Han Chinese [10] [11] [16] . The two alleles (C/T) of this SNP generates twenty common punitive TFBS between the alleles while the common C allele generates eight unique punitive TFBS and the minor T allele generates eight unique TFBS (Table 2 ). An examination of 
Discussion
The PPARα/δ/γ genes have several SNPs that have been associated with human disease or conditions [9] - [17] ( Table 1 ). SNPs in TFBS that alter the binding ability of the respective TF and cause changes in gene expression levels are considered regulatory (r) SNPs [44] . There have been many reports on the possible outcome of such alterations by identifying punitive TFBS based on the two alleles of the SNP associated with a disease or sickness [25] - [36] . The eight SNPs among the three genes studied in this report again provide several punitive TFBS changes per SNP allele (Table 1 & Table 2 ).
As an example, the PPARα gene has an exon five SNP (rs1800206) that has been associated with hypertriglyceridemia risk, dyslipidemia risk and low-density lipoprotein-cholesterol risk in Han Chinese ( Table 1 Another example is the PPARδ gene which has a 5'UTR SNP (rs2016520) that has been associated with obesity risk and intracerebral hemorrhages in Han Chinese ( Table 1) . The major A allele of the SNP generates a punitiveNEU-ROD2 TFBS not present with the minor G allele ( Table 2 , Supplement). The NEU-ROD2 TF is a regulator implicated in neuronal determination and is a critical factor essential for the repression of the genetic program for neuronal differentiation. The presence of this TFBS created by one SNP allele and not the other may in part be the reason for its association with intracerebral hemorrhages in Han Chinese [14] . PPARδ promotes inflammation and tumor growth [47] and an increase in HDL-c concentration in cardiovascular disease [48] . The
SNPs major A allele generates a punitive ERG TFBS not present with the minor G allele whose TF is associated with inflammation ( Table 2 , Supplement) while the minor G allele generates the punitive NFKB1 & 2 and REL TFBS not found with the common A allele whose TFs are associated with inflammation and tumorigenesis ( Table 2 , Supplement).
A third example is the PPARγ gene which has an intron one SNP (rs1269751) that has been associated with osteoarthritis (OA) in southeast Chinese ( Table 1) .
The major C allele of the SNP generates a punitive NKX3-2 TFBS not present with the minor T allele ( Table 2 , Supplement). The NKX3-2 TF is a repressor that acts as a negative regulator of chondrocyte maturation. The presence of the NKX3-2 TFBS created by one SNP allele and not the other may in part be the reason for its association with osteoarthritis in southeast Chinese. Nkx3-2 has been found to induce chondrocyte precursor cells, maintained early-stage chondrocytes and down-regulated terminal-stage chondrocytes [49] . One of the strongest environmental risk factors for knee OA is obesity [50] and is also considered to be a moderate risk factor for hip OA [51] . The PPARγ gene has a SNP (rs10865710) in its promotor that is associated with obesity risk [9] . The minor G allele of this SNP generates a punitive NKX6-1 TFBS not found with the major C allele ( Table 2 ). The NKX6-1 TF is involved in transcriptional regulation of islet beta cells. This TF binds to the insulin promoter and is involved in the regulation of the insulin gene (Supplement). The lack of this BS with the major C allele could have a profound effect on obesity in humans. Other examples involving the presence or absence of unique SNP allele TFBS can be found in Table 2 and potential human health issues can be made.
The PPARα/δ/γ SNPs that provide changes in punitive TFBS are not only found in the promoter but in the introns, exons and the UTRs of these genes ( Transcriptional repressor involved in the regulation of the circadian rhythm by negatively regulating the activity of the clock genes and clock-controlled genes.
BHLHE41
Basic Helix-Loop-Helix Family Member E41
Transcriptional repressor involved in the regulation of the circadian rhythm by negatively regulating the activity of the clock genes and clock-controlled genes.
CDX1 Caudal type homeo box 1
This gene is a member of the caudal-related homeobox transcription factor gene family. The encoded protein is a major regulator of intestine-specific genes involved in cell growth an differentiation. The protein encoded by this intronless gene is a bZIP transcription factor which can bind as a homodimer to certain DNA regulatory regions. It can also form heterodimers with the related protein CEBP-alpha. The encoded protein is important in the regulation of genes involved in immune and inflammatory responses, and may be involved in the regulation of genes associated with activation and/or differentiation of macrophages.
CEBPE CCAAT/enhancer binding protein (C/EBP), epsilon
The protein encoded by this gene is a bZIP transcription factor which can bind as a homodimer to certain DNA regulatory regions. It can also form heterodimers with the related protein CEBP-delta.
CEBPG CCAAT/enhancer binding protein (C/EBP), gamma
The C/EBP family of transcription factors regulates viral and cellular CCAAT/enhancer element-mediated transcription. C/EBP proteins contain the bZIP region, which is characterized by two motifs in the C-terminal half of the protein: a basic region involved in DNA binding and a leucine zipper motif involved in dimerization.
CLOCK Clock Circadian Regulator
Transcriptional activator which forms a core component of the circadian clock.circadian rhythms in gene expression, which are translated into rhythms in metabolism and behavior. The circadian clock, an internal time-keeping system, regulates various physiological processes through the generation of approximately 24 hour in gene expression, which are translated into rhythms in metabolism and behavior. The circadian clock, an internal time-keeping system.
DBP D-Box Binding PAR BZIP Transcription Factor
The protein encoded by this gene is a member of the PAR bZIP transcription factor family and binds to specific sequences in the promoters of several genes. The encoded protein can bind DNA as a homo-or heterodimer and is involved in the regulation of some circadian rhythm genes.
EGR1 Early growth response 1
The protein encoded by this gene belongs to the EGR family of C2H2-type zinc-finger proteins. It is a nuclear protein and functions as a transcriptional regulator. The products of target genes it activates are required for differentitation and mitogenesis. ELF5 E74-like factor 5 A member of an epithelium-specific subclass of the Etstranscritpion factor family.
Continued

EMX1 Empty Spiracles Homeobox 1
Transcription factor, which in cooperation with EMX2, acts to generate the boundary between the roof andarchipallium in the developing brain.
EMX2 Empty Spiracles Homeobox 2
Transcription factor, which in cooperation with EMX1, acts to generate the boundary between the roof andarchipallium in the developing brain.
EN2
Engrailed homeo box 2
The human engrailed homologs 1 and 2 encode homeodomain-containing proteins and have been implicated in the control of pattern formation during development of the central nervous system.
ERG v-ets avian erythroblastosis virus E26 oncogene homolog
This gene encodes a member of the erythroblast transformation-specific (ETS) family of transcriptions factors. All members of this family are key regulators of embryonic development, cell proliferation, differentiation, angiogenesis, inflammation, and apoptosis.
ESR2
Estrogen receptor beta
Estrogen receptor β is a member of the family of estrogen receptors and the superfamily of nuclear receptor transcription factors and is expressed by many tissues including blood monocytes and tissue macrophages, colonic and pulmonary epithelial cells. Germline specific transcription factor implicated in postnatal oocyte-specific gene expression. The protein encoded by this gene is a multifunctional, nuclear phosphoprotein that plays a role in cell cycle progression, apoptosis and cellular transformation. It functions as a transcription factor that regulates transcription of specific target genes. The MYC:MAX complex is a transcriptional activator.
MEF2C
Myocyte enhancer factor 2C
Transcription activator which binds specifically to the MEF2 element present in the regulatory regions of many muscle-specific genes. Controls cardiac morphogenesis and myogenesis, and is also involved in vascular development.
MEIS1 MeisHomeobox 1
Homeobox genes, of which the most well-characterized category is represented by the HOX genes, play a crucial role in normal development.
MEOX1
Mesenchyme Homeobox 1
Mesodermal transcription factor that plays a key role in somitogenesis and is specifically required for sclerotome development. Required for maintenance of the sclerotome polarity and formation of the cranio-cervical joints. Binds specifically to the promoter of target genes and regulates their expression. Activates expression of NKX3-2 in the sclerotome. Activates expression of CDKN1A and CDKN2A in endothelial cells, acting as a regulator of vascular cell proliferation. 
MLXIPL MLX Interacting Protein Like
This protein forms a heterodimeric complex and binds and activates, in a glucose-dependent manner, carbohydrate response element (ChoRE) motifs in the promoters of triglyceride synthesis genes.
MNT MAX Network Transcriptional Repressor
Binds DNA as a heterodimer with MAX and represses transcription. Binds to the canonical E box sequence 5-CACGTG-3 and, with higher affinity, to 5-CACGCG-3.
MNX1
Motor Neuron And Pancreas Homeobox 1
Putative transcription factor involved in pancreas development and function.
MZF1
Myeloid Zinc Finger 1 Binds to target promoter DNA and functions as transcription regulator. May be one regulator of transcriptional events during hemopoietic development.
NEUROD2 Neuronal Differentiation 2
Transcriptional regulator implicated in neuronal determination. Mediates calcium-dependent transcription activation by binding to E box-containing promoter. Critical factor essential for the repression of the genetic program for neuronal differentiation; prevents the formation of synaptic vesicle clustering at active zone to the presynaptic membrane in postmitotic neurons.
NFAT5
Nuclear Factor Of Activated T-Cells 5
The NF-kappa-B is a pleiotropic transcription factor present in almost all cell types and is the endpoint of a series of signal transduction events that are initiated by a vast array of stimuli related to many biological processes such as inflammation, immunity, differentiation, cell growth, tumorigenesis and apoptosis.
NFKB2
Nuclear factor of kappa light polypeptide oncogene homolog gene enhancer in B-cells 2 This gene encodes a subunit of the transcription factor complex nuclear factor-kappa-B (NFkB). The NFkB complex is expressed in numerous cell types and functions as a central activator of genes involved in inflammation and immune function. The protein encoded by this gene can function as both a transcriptional activator or repressor depending on its dimerization partner.
NKX2-3 NK2 Homeobox 3
This gene encodes a homeodomain-containing transcription factor. The encoded protein is a member of the NKX family of homeodomain transcription factors.
NKX3-2 Natural killer 3 homeobox 2
This gene encodes a member of the NK family of homeobox-containing proteins. Transcriptional repressor that acts as a negative regulator of chondrocyte maturation.
NKX6-1 NK6 Homeobox 1
Transcription factor which binds to specific A/T-rich DNA sequences in the promoter regions of a number of genes. Involved in transcriptional regulation in islet beta cells. Binds to the insulin promoter and is involved in regulation of the insulin gene.
NKX6-2 NK6 Homeobox 2
An important paralog of this gene is NKX6-1.
NOTO Notochord Homeobox
Transcription regulator acting downstream of both FOXA2 and T during notochord development. Required for node morphogenesis NRF1 Nuclear respiratory factor 1
This gene encodes a protein that homodimerizes and functions as a transcription factor which activates the expression of some key metabolic genes regulating cellular growth and nuclear genes required for respiration, heme biosynthesis, and mitochondrial DNA transcription and replication.
OLIG1 Oligodendrocyte Transcription Factor 1
Promotes formation and maturation of oligodendrocytes, especially within the brain. Cooperates with OLIG2 to establish the pMN domain of the embryonic neural tube.
OLIG2
Oligodendrocyte Transcription Factor 1 Required for oligodendrocyte and motor neuron specification in the spinal cord, as well as for the development of somatic motor neurons in the hindbrain. Cooperates with OLIG1 to establish the pMN domain of the embryonic neural tube.
OLIG3
Oligodendrocyte Transcription Factor 1 May determine the distinct specification program of class A neurons in the dorsal part of the spinal cord and suppress specification of class B neurons.
OTX1
Orthodenticle Homeobox 1
This gene encodes a member of the bicoid sub-family of homeodomain-containing transcription factors. The encoded protein acts as a transcription factor and may play a role in brain and sensory organ development.
PITX3 Paired Like Homeodomain 3
Transcriptional regulator which is important for the differentiation and maintenance of meso-diencephalic dopaminergic (mdDA) neurons during development.
POU2F1
POU Class 2 Homeobox 1
Transcription factor that binds to the octamer motif (5-ATTTGCAT-3) and activates the promoters of the genes for some small nuclear RNAs (snRNA) and of genes such as those for histone H2B and immunoglobulins.
POU2F2 POU class 2 homeobox 2
The protein encoded by this gene is a homeobox-containing transcription factor of the POU domain family. The encoded protein binds the octamer sequence 5'-ATTTGCAT-3', a common transcription factor binding site in immunoglobulin gene promoters. 
RAX Retina And Anterior Neural Fold Homeobox
This gene encodes a homeobox-containing transcription factor that functions in eye development. The gene is expressed early in the eye primordia, and is required for retinal cell fate determination and also regulates stem cell proliferation.
REL v-rel avian reticuloendotheliosis viral oncogene homolog
Proto-oncogene that may play a role in differentiation and lymphopoiesis. NF-kappa-B is a pleiotropic transcription factor which is present in almost all cell types and is involved in many biological processed such as inflammation, immunity, differentiation, cell growth, tumorigenesis and apoptosis.
RFX3 Regulatory factor X3
Transcription factor required for ciliogenesis and islet cell differentiation during endocrine pancreas development. Essential for the differentiation of nodal monocilia and left-right asymmetry specification during embryogenesis. Required for the biogenesis of motile cilia by governing growth and beating efficiency of motile cells. Also required for ciliated ependymal cell differentiation.
RFX4 Regulatory factor X4
This gene is a member of the regulatory factor X gene family, which encodes transcription factors that contain a highly-conserved winged helix DNA binding domain. The protein encoded by this gene is structurally related to regulatory factors X1, X2, X3, and X5. It has been shown to interact with itself as well as with regulatory factors X2 and X3, but it does not interact with regulatory factor X1.
RHOXF1 RhoxHomeobox Family Member 1
This gene is a member of the PEPP subfamily of paired-like homoebox genes. The gene may be regulated by androgens and epigenetic mechanisms. The encoded nuclear protein is likely a transcription factor that may play a role in human reproduction.
RUNX1
Runt-related transcription factor 1 Core binding factor (CBF) is a heterodimeric transcription factor that binds to the core element of many enhancers and promoters. The protein encoded by this gene represents the alpha subunit of CBF and is thought to be involved in the development of normal hematopoiesis. This gene encodes a member of the Snail family of C2H2-type zinc finger transcription factors. The encoded protein acts as a transcriptional repressor that binds to E-box motifs and is also likely to repress E-cadherin transcription in breast carcinoma.
SOX10 SRY (sex determining region Y)-box 10
This gene encodes a member of the SOX (SRY-related HMG-box) family of transcription factors involved in the regulation of embryonic development and in the determination of the cell fate.
SP1 Sp1 Transcription Factor
Can activate or repress transcription in response to physiological and pathological stimuli. Regulates the expression of a large number of genes involved in a variety of processes such as cell growth, apoptosis, differentiation and immune responses.
SP2 Sp2 Transcription Factor
This gene encodes a member of the Sp subfamily of Sp/XKLF transcription factors. Sp family proteins are sequence-specific DNA-binding proteins characterized by an amino-terminal trans-activation domain and three carboxy-terminal zinc finger motifs. This protein contains the least conserved DNA-binding domain within the Sp subfamily of proteins, and its DNA sequence specificity differs from the other Sp proteins. It localizes primarily within subnuclear foci associated with the nuclear matrix, and can activate or in some cases repress expression from different promoters.
SP3 Sp3 Transcription Factor
Transcriptional factor that can act as an activator or repressor depending on isoform and/or post-translational modifications. Binds to GT and GC boxes promoter elements. Competes with SP1 for the GC-box promoters. Weak activator of transcription but can activate a number of genes involved in different processes such as cell-cycle regulation, hormone-induction and house-keeping.
SP8 Sp8 Transcription Factor
Transcription factor which plays a key role in limb development. Positively regulates FGF8 expression in the apical ectodermal ridge (AER) and contributes to limb outgrowth in embryos.
SPIB
Transcription factor Spi-B SPI1 and SPIB are members of a subfamily of ETS transcription factors. ETS proteins share a conserved ETS domain that mediates specific DNA binding. SPIB and SPI1 bind to a purine-rich sequence, the PU box (5-prime-GAGGAA-3-).
SRY
Sex determining region Y Transcriptional regulator that controls a genetic switch in male development.
STAT1
Signal transducer and activator of transcription 1
In response to cytokines and growth factors, STAT family members are phosphorylated by the receptor associated kinases, and then form homo-or heterodimers that translocate to the cell nucleus where they act as transcription activators. This protein can be activated by various ligands including interferon-alpha, interferon-gamma, EGF, PDGF and IL6. The protein mediates the expression of a variety of genes, which is thought to be important for cell viability in response to different cell stimuli and pathogens. This gene encodes a transcription factor that binds the alpha-globin promoter and activates transcription of the alpha-globin gene. The encoded protein regulates erythroid gene expression, plays a role in the transcriptional switch of globin gene promoters, and it activates many other cellular and viral gene promoters.
TFAP2a
Transcription Factor AP-2 Alpha
The AP2a protein acts as a sequence specific DNA-binding transcription factor recognizing and binding to the specific DNA sequence and recruiting transcription machinery.
TFAP2b Transcription Factor AP-2 Beta
This gene encodes a member of the AP-2 family of transcription factors. AP-2 proteins form homo-or hetero-dimers with other AP-2 family members and bind specific DNA sequences.
THAP1
THAP domain containing, apoptosis associated protein 1 DNA-binding transcription regulator that regulates endothelial cell proliferation and G1/S cell-cycle progression.
USF1
Upstream transcription factor 1
This gene encodes a member of the basic helix-loop-helix leucine zipper family, and can function as a cellular transcription factor. The encoded protein can activate transcription through pyrimidine-rich initiator (Inr) elements and E-box motifs.
USF2
Upstream transcription factor 2, C-Fos Interacting
This gene encodes a member of the basic helix-loop-helix leucine zipper family of transcription factors. The encoded protein can activate transcription through pyrimidine-rich initiator (Inr) elements and E-box motifs and is involved in regulating multiple cellular processes.
VAX2 Ventral Anterior Homeobox 2
Transcription factor that may function in dorsoventral specification of the forebrain. Plays a crucial role in eye development and, in particular, in the specification of the ventral optic vesicle.
YY1 YY1 transcription factor
YY1 is a ubiquitously distributed transcription factor belonging to the GLI-Kruppel class of zinc finger proteins. The protein is involved in repressing and activating a diverse number of promoters. YY1 may direct histone deacetylases and histone acetyltransferases to a promoter in order to activate or repress the promoter, thus mplicating histone modification in the function of YY1. 
